Key indicators: single-crystal X-ray study; T = 293 K; mean (Mn-O) = 0.006 Å; R factor = 0.024; wR factor = 0.048; data-to-parameter ratio = 17.8.
Related literature
For the previous determination of the despujolsite crystal structure, see: Gaudefroy et al. (1968) . For background to fleischerite, see: Otto (1975) . For the crystal structures of sulfate minerals with split O sites, see : Hill (1977) ; Jacobsen et al. (1998) . For TLS (translation, libration, and screw motions) rigid-body analysis, see: Downs (2000) . Parameters for bondvalence analysis were taken from Brese & O'Keeffe (1991) .
Experimental
Crystal data 
Table 2
Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008b); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008b); molecular graphics: XtalDraw (Downs & Hall-Wallace, 2003) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008b (Gaudefroy et al., 1968; Otto, 1975) , both of which were based on X-ray diffraction intensity data measured from photographs, without H atom positions located. An R-factor of 0.162 was obtained for the structure model of despujolsite (Gaudefroy et al., 1968) . In our efforts to understand hydrogen bonding environments in general and the relationships in the hydrogen bonding schemes in the minerals of the fleischerite group in particular, we noted that the structural information of despujolsite needed to be improved. Table 2 ).
The isostructural mineral fleischerite was previously modeled (Otto, 1975) with a split site for the O1 position. Similarly, studies of the sulfate mineral, barite BaSO 4 , refined the O atoms that lie on special positions with a split atom model (Hill, 1977) . However, Hill notes that there are no significant improvements in the refinement with a split-site model over the symmetry-constrained model. Further structure refinement with significantly better data by Jacobsen et al. (1998) led to a TLS (translation, libration, and screw motions) rigid body analysis (Downs, 2000) of the sulfate group. The results indicated that the SO 4 group behaves as a rigid body with significant translational and librational motions, demonstrating that the O atom sites are not split and that the large sizes of the displacement parameters are due entirely to thermal motion.
In contrast to the fleischerite study, our refinement of despujolsite did not indicate a split site. A TLS analysis of the displacement parameters indicate that the SO 4 group in despujolsite behaves likewise as a rigid body with a translational amplitude of 0.72 Å and a large libration angle of 7.95°. The libration angle for the SO 4 group in despujolsite, which is consistent with the 7°-8° range found in celestine, anglesite, and barite, indicates that the S-O bond lengths are ~0.009Å
longer than their apparent values. If the libration angle is also large in fleischerite, then this may account for the effectiveness of splitting the O1 site, but our study indicates that the O1 site in fleischerite may not actually split. Gaudefroy et al. (1968) , the electron microprobe data were used only for the estimation of cation ratios. The actual composition was determined by a combination of microprobe and X-ray structural analyses. Details of the sample chemistry and structural formula calculations can be found on the RRUFF Project website (http://rruff.info/R100208).
Refinement
The H atoms were located from difference Fourier maps and their positions were refined with isotropic displacement parameters. The final refinement assumed an ideal chemistry, as the overall effects of the trace amount of Fe and Si on the final structure results are negligible. The highest residual peak in the difference Fourier maps was located 0.66 Å from O1, and the deepest hole was located 0.40 Å from Mn.
Figures Fig. 1 
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
